C oncussions occur frequently in adolescents, and traumatic brain injury is one of the leading causes of death and disability in children, adolescents, and young adults.
C oncussions occur frequently in adolescents, and traumatic brain injury is one of the leading causes of death and disability in children, adolescents, and young adults. 1 Current recommendations for concussion treatment involve rest with stepwise return to activity and adjunctive medications to manage individual symptoms. 2 However, research has shown that strict rest may not improve outcomes. 2 Although 80%
to 90% of patients have resolution of symptoms within 7 to 10 days of the initial injury, other patients experience prolonged concussion symptoms despite adequate trials of rest and aggressive physical and vestibular therapy. 1, 3 Approximately 11% of patients continue to have symptoms at 3 months and 2.3% at 1 year. 4 The pathophysiologic mechanism of prolonged concussion symptoms is not well understood, and clear management guidelines remain to be undefined.
The role of osteopathic manipulative treatment (OMT) in the management of concussions is not clear. However, somatic dysfunction in the cranium and other affected regions of the body could contribute to the prolonged symptoms leading to a possible role for OMT in helping patients to recover sooner. One recent retrospective review of medical records supported the effectiveness of OMT at reducing symptom burden related to concussion. A score higher than 12 is clinically significant.
CASE REPORT
The 
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can decrease edema, clear neurotoxic byproducts, and enhance inherent immune responses. 6 The cervical somatic dysfunction was managed to decrease hypertonicity to alleviate muscle tension-type and cervicogenic headaches. Finally, thoracic inlet myofascial release was performed to allow for improved fluid mechanics.
The patient tolerated the treatment without complications. She reported immediate resolution of her headache after treatment. She was instructed to continue follow-up with the Sports Medicine Concussion Clinic and therapies and return to the OMM clinic for serial treatments, as well as maintain adequate hydration.
Follow-Up Visits
The patient had a sports medicine follow-up appointment the day after the initial visit to the OMM clinic.
She reported that her headache had improved. She continued to experience vertigo, dizziness, memory and concentration problems, and photophobia and phonopbobia, but these symptoms had all subjectively improved.
Her CSS decreased to 22 and BESS improved to 17.
The patient's weekly OMM clinic visits focused on additional cranial techniques with a focus on the temporal bone to address balance and vertigo concerns.
Muscle energy, articulatory techniques, and myofascial techniques were performed in the sacrum and pelvis to address somatic dysfunction. The patient tolerated OMT without complications, and pain improved substantially.
At her next sports medicine follow-up visit, which occurred after 3 successive weekly OMT sessions, her CSS was 7. Although the patient continued to experience some vertigo and concentration problems, these symptoms had improved. Her mother noted that the patient was back to her physical and emotional preinjury baseline level.
The patient was seen an additional 2 weeks in the OMM clinic (for a total of 6 weekly visits), after which she had a final appointment at the Sports Medi- 
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Discussion
The mechanism of concussions, particularly in those who have symptoms for longer than 1 month, is not fully understood. 3, 7 However, physiologic changes, such as trauma-induced metabolic changes that lead to neurotoxic byproducts, altered blood flow, and intraneuronal metabolism disturbances, have been hypothesized. 3 Minimal research has been completed to determine how physical trauma alters anatomic functions of the cranial bony components.
Somatic dysfunction from trauma inflicted on the cranial vault is suspected to be related to prolonged concussive symptoms, as described in the current case.
The dysfunction in the patient's temporal bones was thought to coincide with her vertigo and balance issues, as well as her phonophobia because the temporal bone is close to the vestibulocochlear nerve and houses the vestibular apparatus. Furthermore, the dysfunction in her cranial bones likely led to inherent compensatory mechanisms in the cervical, thoracic, pelvic, and sacral regions, causing additional pain and worsening symptoms. 8 This pattern has been demonstrated before and is largely attributed to the continuity of fascia throughout the body. 8 When these areas were addressed from a comprehensive osteopathic perspective, the patient's symptoms resolved, and she was able to return to her normal activities.
Conclusion
As illustrated by this case, OMT as part of a multidisciplinary team approach to concussion can help quicken recovery and improve quality of life. Further research is needed, and we hope to implement a large, randomized controlled study to evaluate the role of OMT in adolescent patients with prolonged concussion symptoms.
